Purpose: This study aimed to determine the relationships among the unit-level nursing work environment and individual-level health-promoting behaviors of hospital nurses in South Korea and their perceived nursing performance quality. Methods: This study used a cross-sectional design. Data were collected using self-reported questionnaires from 432 nurses in 57 units at five hospitals in South Korea. Nursing performance quality, nursing work environment, and health-promoting behaviors were measured using the Six Dimension Scale of Nursing Performance, Practice Environment Scale of the Nursing Work Index, and Health Promoting Lifestyle Profile-II, respectively. Results: Nurses working in units with nurse managers who were characterized by better ability and by quality leadership, and who provided more support to nurses exhibited significantly greater health responsibility and physical activity. Nurses working with sufficient staffing and resources reported better stress management. Positive collegial nurse-physician relationships in units were significantly associated with more healthy eating among nurses. Nurses working in units with sufficient staffing and resources, and who had a higher level of spiritual growth and health responsibility, were more likely to perceive their nursing performance quality as being higher.
& Jang, 2017). Given the increasing severity of patient conditions in hospital settings, there is a pressing need to understand the organizational and individual characteristics of nurses that influence nursing performance quality.
The nursing work environment has been considered an important factor influencing the quality of nursing care. The American Nurses Credentialing Center (2018) grants the Magnet designation to hospitals that have a favorable nursing work environment for retaining wellperforming nurses and providing high-quality nursing services. Compared to nurses working in non-Magnet hospitals, those in Magnet hospitals reported that their nursing care is of a higher quality (Stimpfel, Rosen, & McHugh, 2014) . Nurses working in a better practice environment are empowered to practice professionally, become deeply engaged in their job, have a lower level of burnout and intention to leave their current job positions, and have a higher level of job satisfaction and self-reported nursing quality (Bogaert, Clarke, Willems, & Mondelaers, 2013) . As nurses interact with individuals in their social and work contexts, a positive nursing work environment may be important to motivate them to perform better (Christiansen, Baum, & Bass, 2015) .
Specifically among nurses in South Korea, half of those with bachelor's degrees or higher reportedly care for approximately 11 patients per shift, which is twice the number of patients cared for by nurses in the United States and some European countries (Cho et al., 2015) . Notably, the average number of years worked as a nurse in South Korea (5.5 years) is much shorter than that in the United States (15.1 years) and Canada (17.7 years; Aiken et al., 2011; Cho et al., 2015) . This low retention rate among nurses is related to a poor work environment. Higher ratios of patients to nurses and higher nurse turnover and shorter tenure are all known to be associated with poor patient outcomes in Korea (Cho et al., 2015; Kim & Han, 2018) . Presently, no Korean hospitals have applied to obtain Magnet designation.
Due to poor working conditions, such as irregular shift schedules and having to perform physically and psychologically intense nursing tasks, nurses tend to have an unhealthy lifestyle (Phiri, Draper, Lambert, & KolbeAlexander, 2014) , which can negatively influence their ability to work (Williden, Schofield, & Duncan, 2012) . Adverse work characteristics could serve as stressors and barriers to nurses practicing self-care and prevent them from having a healthy lifestyle. For example, a low staffing level can result in insufficient meal breaks that lead to unhealthy eating habits (Phiri et al., 2014) . Extending working hours due to low staffing can also result in nurses having insufficient energy to perform self-care behaviors (Tucker, Harris, Pipe, & Stevens, 2010) . In addition, negative managerial support can hinder the practice of nurses' health-promoting behaviors (Ross, Bevans, Brooks, Gibbons, & Wallen, 2017) . A previous study of employees of a large international organization also indicated that positive leadership could increase employees' self-efficacy and social support, which, in turn, leads to improved health (Zwingmann et al., 2014) .
According to findings from the Korean Nurses' Health Study, a large-scale national cohort study, Korean nurses reportedly show fewer health-promoting behaviors than do the general populations of South Korea and other countries (Kim, Kim, Lee, & Jung, 2016) . Nurses specifically exhibit low levels of physical activity, stress management, and health responsibility (Kurnat-Thoma, El-Banna, Oakcrum, & Tyroler, 2017) . Considering that nurses are role models for patients to adopt a healthy lifestyle, the health-promoting behaviors of nurses can impact not only their own health, but the health-promoting behaviors and health status of patients as well. Blake and Harrison (2013) found that nurses practicing health-promoting behaviors were more likely to act as positive role models for patients. In addition, Fie, Norman, and While (2012) found that nurses who were actively involved in physical activity with a positive attitude were more likely to promote physical activity among their patients, which may be because they could give more realistic and effective advice about health habits to their patients. A positive health status among nurses resulting from their own health-promoting behaviors could increase their vitality at work, which may improve their nursing performance quality. However, few studies have investigated whether or not nurses' health-promoting behaviors are related to their nursing performance quality.
Most previous studies have examined the impact of different environmental and personal characteristics of nurses on nursing performance quality separately (Bogaert et al., 2013; Fie et al., 2012) , as opposed to examining the combined effects of external and internal factors. Recent studies of the nursing work environment have examined the work environment at the unit level reflecting the shared experience of nurses within each unit (McCusker, Dendukuri, Cardinal, Laplante, & Bambonye, 2004) . In addition, assessing a nursing work environment using self-reported data at the unit level by aggregating individual data can provide more objective information than can individual-level data.
Therefore, this study examined (a) the relationship between the unit-level nursing work environment and the individual-level health-promoting behaviors, and (b) associations of the unit-level work environment and individual-level health-promoting behaviors with nursing performance quality among hospital nurses in South Korea.
Theoretical Model
Our conceptual framework was based on the Person Environment Occupation Performance (PEOP) model (Christiansen et al., 2015) . This model emphasizes intrinsic factors (i.e., personal characteristics) and extrinsic factors (e.g., situation or context, including the relevant social environments) that impact workers' job performance. In our study, we examined how practicing healthy behaviors (i.e., intrinsic factor) and nursing work environments (i.e., extrinsic factor) were linked to nurses' job performance. Given that the PEOP model, which is a type of social ecological model, posits the influences of extrinsic factors on intrinsic ones, we hypothesized that positive work environments would help nurses become involved in healthy behaviors, which might lead to better task performance.
Methods

Data Collection and Sampling
For this cross-sectional survey study, we selected five hospitals based on variations in the hospital characteristics: teaching status (two teaching and three nonteaching), location (three in Seoul and two in other nonmetropolitan areas), and size (one with 100-200 beds, one with 300-400 beds, and three with more than 500 beds). After obtaining approval of the institutional review boards of the relevant universities and hospitals, data were collected between March and May 2016. A structured questionnaire along with the recruiting notice and informed consent form were placed in a sealed envelope. The research staff distributed 510 questionnaire packages to 66 units across five hospitals, and no nurse managers were involved in the data collection procedures to maximize voluntary participation. Nurses with more than 6 months of nursing experience were invited to complete the questionnaire. After completing the questionnaires anonymously, the nurses returned them in a sealed envelope to designated mailboxes located on each hospital floor. The research staff picked up the packages on a given day. This process was used to ensure anonymity and to protect confidentiality. The return rate was 95%, with 487 of the 510 questionnaires being returned. Such high response rates (e.g., >90%) in nurse survey studies are common in South Korea (Cho et al., 2015; Cho, Park, Jeon, Chang, & Hong, 2014) .
For the present study, a sample size at the highest level (i.e., unit level) of more than 30 was needed in the multilevel analysis (Maas & Hox, 2005) . Excluding data from 33 nurses who were not staff nurses and 22 nurses in nine units with fewer than four respondents (Trinkoff et al., 2011) , data on 432 nurses across 57 units were included in the final analysis. The average number of nurses who responded per unit was 7.6 (range 4-19).
Measures
Nursing performance quality was measured using the Six Dimension Scale of Nursing Performance (6D Scale; Schwirian, 1978) , which is one of the most internationally established scales (Meretoja, Isoaho, & Leino-Kilpi, 2004) . The first Korean translation of this instrument aimed to measure the educational performance of undergraduate nursing students in clinical examinations (Park, Ahn, Kang, Lee, & Sohn, 2013) , and the items were thus not applicable to staff nurses. After obtaining approval to develop a Korean version of the 6D Scale from the original developer, all items were translated into Korean by the research team members and then reviewed to determine their cultural acceptability and content validity by two clinical nurses and two nurse researchers with specific expertise in nursing management and administration. The item-level content validity indexes were 0.76-0.92, suggesting good content validity. The Korean version of the instrument was back-translated into English by a professional bilingual translator, and the translation was found to agree with the original items. After developing the Korean version of the 6D Scale in our study, we compared our items with items on the previous version used with nursing students (Park et al., 2013) . Although the items were similar across measures, the items in our study were more applicable to our study. This scale consists of 52 items on various nursing practices and activities required in clinical settings, reflecting leadership, critical care, teaching/collaboration, planning/evaluation, interpersonal relationships/communications, and professional development in nursing. Each item asks about nursing performance quality on a 4-point Likert scale, with responses ranging from 1 (not very well) to 4 (very well). The average score for all of the items was calculated.
The nursing work environment was assessed using the Korean version of the Practice Environment Scale of the Nursing Work Index (Cho, Cho, Kim, Yoo, & Lee, 2011; Lake, 2002) . We used the three unit-level subdomains: (a) nurse manager ability, leadership, and support of nurses (i.e., appropriate praising, recognizing, and supporting of nurses), (b) staffing and resources, and (c) collegial nurse-physician relationships. Each item is scored on a 4-point Likert scale, with responses ranging from 1 (strongly disagree) to 4 (strongly agree). Each subdomain score was calculated by averaging the item values, with higher scores indicating better work environments (i.e., having strong nurse leadership, sufficient resources, and collegial relationships between nurses and physicians).
The measure has demonstrated good factorial, convergent, discriminant, and criterion validity at the unit level (Gajewski, Boyle, Miller, Oberhelman, & Dunton, 2010 ). Cronbach's alpha for these three unit-level subdomains ranged from 0.80 to 0.81 in a previous study and from 0.72 to 0.81 in the present study. To assess the unit-level nursing work environment, individual-level data were aggregated to the unit level using the grand mean centering procedure (Gabriel, Erickson, Moran, Diefendorff, & Bromley, 2013) .
Health-promoting behaviors were measured using the Korean version of the Health Promoting Lifestyle Profile-II (HPLP-II; Walker, Sechrist, & Pender, 1996; Yoon & Kim, 1999) . This instrument consists of 52 items scored on a 4-point scale, with responses ranging from 1 (never) to 4 (routinely). It contains the following six subdomains: (a) stress management, which refers to the use of physical and psychological resources for effective control of stress and tension; (b) interpersonal relationships, which means maintaining intimate and meaningful relationships with others; (c) spiritual growth, which reflects the level of inner resources for achieving the ultimate life purpose; (d) nutrition, which refers to healthy eating; (e) health responsibility, which is the sense of accountability for one's own health; and (f) physical activity, which refers to performing exercise regularly. The subdomain scores were calculated using item averages. Cronbach's alpha for the entire scale was 0.91 in a previous study (Yoon & Kim, 1999) and 0.94 for all 52 items in the present study, ranging from 0.74 to 0.89 in the subdomains.
Additional demographic questions were asked to assess personal (i.e., age, gender, marital status, and education level) and job-related (i.e., years of experience working as a registered nurse [RN] , work schedule, work unit, and position) characteristics.
Statistical Analyses
Descriptive analyses were conducted using means, standard deviations, frequency, and ranges. The relationships among the key variables were examined using linear mixed models. Multilevel modeling using a two-level model (level 1 = nurse, level 2 = unit) was employed to correct for the dependency of observations within nursing units (Gabriel et al., 2013) . The relationships between independent and dependent variables were tested with random intercept models to estimate regression coefficients. All models were adjusted for potential confounders (e.g., age, years of RN experience, marital status, education level, work schedule, work unit, hospital region, and teaching status). No multicollinearity across independent variables was noted (variance inflation factors < 10).
Before multilevel modeling, the need to apply this type of modeling was verified by examining the intraclass correlation coefficient (ICC). An ICC of above 5% indicates that the data are suitable for multilevel modeling (Snijder & Bosker, 1999) . ICCs of less than 5% were observed for interpersonal relationships (2.5%) and physical activity (3.5%). We applied additional traditional linear regression analyses, which yielded results similar to those of multilevel analyses. Therefore, the multilevel analysis results are presented in this article.
Findings
The mean age of the nurses was 29 years (Table S1) , and most nurses were female (98%) and not married (75%). The mean length of RN experience was 6 years. Most participants were staff nurses (86%), having rotating schedules that included night shifts (86%). Half of the participants (53%) worked in general wards. At the unit-level nursing work environment, nurses reported that nurse manager ability, leadership, and support of nurses were the most adequate characteristics, with staffing and resources being the least adequate. Regarding health-promoting behaviors, nurses were involved in interpersonal relationships the most frequently and physical activity the least frequently.
Nurses who worked in units where the nurse manager provided more support to nurses and exhibited quality leadership were significantly more likely to report greater health responsibility (γ = 0.059, p = .035) and physical activity (γ = 0.097, p = .020; Table S2 ). Those working in units with sufficient staffing and resources reported better stress management (γ = 0.086, p = .003). Nurses with positive collegial nurse-physician relationships in their units were more likely to practice healthy eating (γ = 0.100, p = .017).
The findings of models used to examine factors associated with perceived nursing performance quality are presented in Table S3 . For the unit-level nursing work environment (Model 1), those working with sufficient staffing and resources were more likely to perceive their nursing performance quality as being higher (γ = .071, p = .039). For individual-level health-promoting behaviors (Model 2), those with greater inner resources for pursuing goals in life (i.e., spiritual growth; γ = .055, p = .010) and an active sense of accountability for their own health (i.e., health responsibility; γ = .121, p < .001) reported that they performed their nursing tasks better. The factors that were significant in Models 1 and 2 remained significant when including both in a single model (Model 3), while the relationships between healthpromoting behaviors and perceived nursing performance quality were strengthened (spiritual growth: γ = 0.055, p = .009; health responsibility: γ = .124, p < .001), and the relationships between staffing and resources were weakened (γ = .064, p = .042).
Discussion and Recommendations
This study is innovative in that it investigated the unitlevel working environment and individual-level healthpromoting behaviors of nurses as potential factors for perceived nursing performance quality using multilevel analyses. The study results provide practical information for improving the quality of nursing care in hospitals: namely, adequate nursing staffing levels and material resources at the unit level, and health responsibility and spirituality at the individual level.
A particularly interesting finding was that nurses working with enough unit-level support were more active in promoting their own health. Nurses working in units led by nurse managers exhibiting quality leadership were actively engaged in health-promoting behaviors, especially with regard to paying attention to their own health and exercising regularly and steadily. Nurse managers can not only advise their staff nurses about career development, but they can also share experiences as role models regarding how to maintain a healthy lifestyle (Ross et al., 2017) . Nurse managers can create an open environment in which nurses can easily discuss occupational barriers to regular exercise. Additionally, they can encourage their nurses to have a sense of accountability for their own health. Indeed, a systematic review found that strong senior leadership support is essential to the success of workplace health-promoting programs among U.S. employees (Kaspin, Gorman, & Miller, 2013) . In addition, poor cooperation between nurses and physicians leads to nurses' high workload (Fagerström & Vainikainen, 2014) , which negatively impacts nurses' health behaviors (Phiri et al., 2014) . A unit environment with sufficient personnel and support can decrease stress levels among nurses and enable them to effectively manage their stress and actively engage in self-care behaviors (Tucker et al., 2010) .
Nurses with a healthy lifestyle reportedly provide quality nursing care. In the present study, nurses who had a strong sense of purpose and hope for the future (i.e., spiritual growth) and who were sensitive to their health status (i.e., health responsibility) perceived performing their nursing tasks better. A few studies have examined the effect of the health-promoting behaviors of nurses on nursing performance quality, and they have revealed that the rate of burnout-which is known to hinder the delivery of quality care-was high among nurses exhibiting insufficient health-related activities (Bogaert et al., 2013; Neville & Cole, 2013) . Furthermore, engaging in healthpromoting behaviors and maintaining a healthy lifestyle can promote physical and mental health and, in turn, improve functional ability. Consequently, these positive outcomes increase working efficiency, which may have led to improved nursing performance quality (Rongen, Robroek, van Lenthe, & Burdorf, 2013) .
Consistent with our findings, many previous studies have found that sufficient support services and staffing are important to ensure high-quality nursing care (Stimpfel et al., 2014) . From the perspective of the job demands/resources model, staffing and resources are characteristics that can buffer job demands (e.g., high workload or physical job demands) and promote personal growth (Laschinger, Grau, Finegan, & Wilk, 2012) . The availability of sufficient job resources will result in worker engagement and, eventually, a high nursing performance quality (Rongen, Robroek, Schaufeli, & Burdorf, 2014; Wang & Liu, 2015) .
Another interesting finding of the present study is that when simultaneously including the unit-level work environment and individual-level health-promoting behaviors as potential factors for perceived nursing performance quality, the health responsibility of nurses strengthened after including unit-level working conditions. A positive unit environment may help nurses directly by allowing them to provide better nursing care, as well as indirectly by encouraging them to perform healthpromoting behaviors and improve their own health, which are important conditions for the delivery of quality nursing care (Phiri et al., 2014; Williden et al., 2012) . Although sufficient staffing and resources are indispensable requirements of care, a personal healthy lifestylesuch as having interest in your own health and seeking health-related advice-is fundamental to working better and producing quality nursing outcomes. For example, a longitudinal study of employees in the finance and insurance industries found that enhancing healthy lifestyles improved business performance (Sears, Shi, Coberley, & Pope, 2013) . Similarly, a study of general office workers in the United Kingdom found that the level of self-reported job performance was higher among workers participating in a health-promotion program than among nonparticipants (Mills, Kessler, Cooper, & Sullivan, 2007) . In this sense, the individual efforts of nurses to monitor their health status should perhaps form part of their professional responsibilities (Caruso et al., 2017) . In addition to organizational support that supplies adequate human resources and materials, and that also provides workplace health-promotion interventions for workers, nurses should apply their own professional responsibility to keep themselves healthy in order to ensure the best care outcomes for their patients.
One strength of this study is that it evaluated the nursing work environment at the unit level. Even within the same organization, the work environment can vary from unit to unit, and such heterogeneity in working conditions at the unit level may cause unit-level differences in nursing outcomes ( Van Bogaert, Clarke, Roelant, Meulemans, & Van de Heyning, 2010) . This variation suggests that organizational efforts are needed to recognize these differences, and unit managers should strive to construct a favorable work environment, since this could help to improve the health status of both workers and patients. Despite this strength, some limitations should be considered when interpreting the study findings. First, although variations in hospital characteristics were considered when selecting the hospitals for inclusion in this study, only five hospitals were finally included, which limits the generalizability of the findings. This small number of hospitals also meant that we could not employ a three-level (i.e., level 1 = nurse, level 2 = unit, level 3 = hospital) analysis. Second, the data were based on nurses' self-reports, and thus recall bias or denial bias might have been present. Our self-report data might indicate that nurses' health-promoting behaviors reflect their own self-efficacy of work, which is essentially the perception of nursing performance. Third, the majority of our study nurses were single (75%), and, therefore, the study findings may not generalize to married nurses. The level of interpersonal relationship in our study was lower than that of a previous study with more married nurses (Choi & Sung, 2013) . This might be because the unmarried had fewer opportunities to develop wide-ranging relationships compared to the married (Chen & Feeley, 2014) . Finally, this study used a cross-sectional design, and causal relationships could thus not be determined.
Conclusions
This study represents the first attempt to simultaneously consider the unit-level nursing work environment and individual-level health-promoting behaviors as factors related to perceived nursing performance quality. Our findings suggest that hospitals should focus on helping nurses to maintain a healthy lifestyle, as well as on improving working conditions, in order to improve the quality of nursing practice. Organizational efforts to provide sufficient staffing and resources, and to boost the development of personal resources among nurses and promote responsibility for their own health, could be effective strategies for improving nursing performance quality and patient outcomes. Workplace wellness programs that promote overall healthy lifestyles among nurses should also be implemented (Kurnat-Thoma et al., 2017) . In addition, nurses themselves should try to make their own plans to practice self-care behaviors even when they have a busy schedule.
Future studies should include larger samples of hospitals in order to allow for the investigation of hospitallevel effects. Objective indicators of nursing performance quality, working conditions (e.g., administrative staffing data), and nursing care outcomes (e.g., medication errors, falls, infections, and pressure ulcers) should also be used.
Supporting Information
Additional Supporting Information may be found in the online version of this article at the publisher's web site: 
